Thioredoxin inhibits NMDA-induced neurotoxicity in the rat retina.
Thioredoxin (TRX) plays a variety of redox-related roles in organisms. To investigate its function as an endogenous redox regulator in NMDA-induced retinal neurotoxicity, we injected NMDA with TRX, mutant TRX or saline into the vitreous cavity of rat eyes. Retinal ganglion cells were rescued by TRX, compared with saline, when evaluated by retrograde labeling analysis at 7 days after NMDA injection. TRX, but not its mutant form, prevented NMDA-induced apoptosis in the retina, as measured by terminal deoxynucleotidyl transferase-mediated UTP nick-end labeling. The induction of caspase 3 and 9, but not caspase 8, by NMDA was significantly lower in TRX-treated eyes than in saline-treated eyes. NMDA-induced activation of the MAPKs, p38 kinase and c-Jun N-terminal kinase after 6 h and of the MAPK kinases (MKKs) MKK3/6 and MKK4 after 3 h was markedly suppressed in retinal ganglion cells by TRX but not by the mutant form. NMDA-induced increases in protein carbonylation, nitrosylation and lipid peroxidation were also suppressed in TRX-treated eyes. We concluded that the intravitreous injection of TRX effectively attenuated NMDA-induced retinal cell damage and that suppression of oxidative stress and inhibition of apoptotic signaling pathways were involved in this neuroprotection.